four major sports leagues. The league, victim of a broken economic system, was replete with problems-player salaries were spiraling out of control, twenty teams were claiming monetary losses in the millions, game attendance was at a four-year low, and five televised games of the Stanley Cup finals between the Tampa Bay Lightning and the Calgary Flames averaged a lowly 2.6 on the Nielsen scale, making the series the 19th most-watched network television program that week. 1 In addition to these problems, team owners in the non-traditional, small market, Sun Belt cities such as Nashville, Charlotte, and Atlanta, where the NHL had aggressively expanded during the 1990's, were claiming a lack of competitive balance. 2 League economics, they asserted, made it impossible for their front offices to compete for top free agents and subsequently assemble a competitive team, which was the root cause of anemic attendance and steadily decreasing revenues. Although complaints about financial losses and competitive balance may have simply been a smoke screen to disguise owners' desire to stuff their pockets, when team owners and the National Hockey League Players Association (NHLPA) began haggling over the details of a new collective bargaining agreement (CBA), measures aimed at improving competitive balance were among the main points of contention.
redistribution requirement, which the league has set at 4.5 percent of total revenues. Following funding from league coffers, the league will pilfer the escrow accounts of the top ten revenueproducing teams with payrolls above the midpoint. 6 Whereas teams in the bottom two-thirds of the league in revenues will be refunded the money accrued in their escrow accounts at the end of the season, the money in the escrow accounts of the top ten revenue teams will be committed to covering as much as one third of the remaining balance to be shared. If the league has still not met the minimum redistribution requirement following the escrow funding phase, the remaining balance will be funded on a 50-50 basis by playoff gate receipts and a supplemental funding phase. 7 In the playoffs funding phase, all teams who make the postseason will be obligated to pay a percentage of their playoff ticket sales to the shared revenue pool; however, those at the top of the revenue pile will pay more than those at the bottom. Specifically, playoff teams that are in the top third of the league in gross regular season revenues will be taxed 50 percent of the revenue generated by a sold out arena (independent of whether or not the game actually sells out) for every home playoff game that the team plays. Those in the middle third (teams [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] will pay 40 percent, and those in the bottom third in revenue (teams 21-30) will share 30 percent. 8 3
Vanderbilt Undergraduate Research Journal League may use up to half of any centrally generated league revenues (NHL Enterprises, television, sponsors, etc) in excess of $300 million to fund, at most, one fourth of the minimum redistribution requirement.
Escrow Funding Phase
Up to 33% of remaining balance (25-33% of total)
At the end of the season, money accrued in the escrow accounts of the top ten teams in terms of revenue will be committed to covering up to one third of the remaining balance after Phase 1.
Playoffs Funding Phase* 50% of remaining balance after Phase 2 (25-50% of total)
Each playoff team will be taxed a certain percentage of every playoff ticket sold. Teams in the top third of the league in terms of revenue will pay 50%, second third, 40%, and bottom third, 30% of each ticket.
Supplemental
Funding Phase* 50% of remaining balance after Phase 2 (25-50% of total)
Supplemental funding phase will be funded by the top ten revenue teams, with each paying a proportion of the total based on how much higher their revenues are from the eleventh-ranked revenue team (see Table 2 ).
The final phase of funding for the shared revenue pool is the supplemental funding phase. The money from this phase will come exclusively from the top ten revenue-generating teams; however, the exact portion of the total that each team pays will vary. 
Establishing a Link Between Payroll and Performance
The use of revenue sharing as a means of narrowing the performance gap between high-revenue and low-revenue teams implies a belief, at least in part, that giving low-revenue teams more money to spend on payroll will positively impact the number of games that those teams win in a given season.
If no such relationship between payroll and performance exists, the result of revenue sharing is simply a better-looking bottom line for low-revenue teams, at the expense of their high-revenue counterparts, with no effect whatsoever on competitive balance.
We attempted to establish a link between team payroll and performance for the NHL mathematically, using ordinary least squares regression. Using Zimbalist's (2003, 43 ) method as a model, we estimated the following equation for each team i in year j:
In choosing the appropriate variables for our calculations, we had to take several considerations.
First, professional ice hockey is peculiar among team sports in that the teams are not ranked simply based on winning percentage. Rather, teams are ranked based on a point system that awards two points to the winner of a contest, and one point to each team if the contest ends in a tie. Since ties affect teams' relative on-ice success, but are not reflected in teams' winning percentage, we chose to use points, not winning percentage, as the dependent or outcome variable, y. 13 Secondly, because we are primarily concerned with each team's payroll as it affects their ability to compete with other teams for free agents, a team's absolute spending power is less important than its ability to spend relative to that of its competitors. In order to capture the importance of relativity into our study, we calculated a ratio that reflects each team's payroll relative to the league average payroll for the year in question (team payroll/average league payroll), and used this as the independent or causal variable, x. After choosing our variables and eliminating expansion team data, 14 we calculated payroll's effect on winning for each individual season since 1994-95, as well its effect over the decade as a whole. 15 The resulting coefficients of determination (r 2 ), shown in Table 3 , suggest an inconsistent relationship between the two variables over the time period tested. Over the course of the decade, the link between relative payroll and relative performance was significant at the 5 percent level six times, but at The reasons for such a remote relationship between payroll and performance in hockey are two-fold.
First, the ebb-and-flow nature of a hockey game and the constant rotating of players on and off the ice make team chemistry a paramount concern for a hockey team. As a result, the simple accumulation of the best players may not lead to a successful team if those players do not play well together.
The second reason for the weak statistical link between payroll and performance is largely a function of the recently expired CBA, which is why these findings should not be interpreted as prima facie evidence that revenue sharing will fail as a mechanism to improve competitive balance in the new NHL.
Under the old agreement, players could not achieve unrestricted free agent status until they reached the age of thirty-one (Article 10.1i). Given the degree of physicality permitted in hockey, players' bodies tend to deteriorate more rapidly than in other sports, meaning that most players have reached, or even passed their prime performance years once they reach this age. 16 As a result, building a team through high-priced free agent acquisitions is a less viable strategy than it is in, say, baseball, where players continue to be productive well after their original contracts have expired (Zimbalist 2003, 182) .
Under hockey's new agreement, however, some players will have the ability (based on tenure) to beSharing the Wealth in the "New NHL" 6 come unrestricted free agents as early as age 25. This means that free agency should become a less risky and more oft-used option for general managers, in which case revenue sharing transfers will be critical to the low-revenue teams' ability to compete in the free-agent market. Until this trend manifests itself; however, we should be wary of the assumption that spending more money leads to performing better on the ice.
Analysis
The fundamental cause of competitive imbalance in any sports league is the disparate capacity of teams to generate revenues. For franchises who reside in cities with a larger and more affluent pool of fans to draw from, the attraction of a star player is guaranteed to generate more demand, and thus, more revenues than the same player would in a smaller city (Fort 2003, 190) . Since this is true, players represent greater value to large-market teams, which leads them to outbid and subsequently outperform their small-market counterparts in the quest to obtain the best talent. The result is an uneven distribution of playing talent among teams in the league and thus league dominance by the largemarket, high-revenue clubs that can attract and afford the best players. In light of the fact that the uncertainty of the outcome of a sports contest is a strong determinant of fan demand, this situation is wholly undesirable, as fans will not come to the arena if they do not believe their team has a chance to win. Indeed, this is what Columbus Blue Jackets' President, Doug Maclean, was getting at when he said, "The level playing field is huge for us, because that alone should enhance revenues." 17 Revenue sharing attempts to avoid this situation and improve balance by taking money away from the large-market teams and giving it to the small-market teams. When money is taken away from a large-market team, the marginal revenue product (MRP) of a unit of talent on that team unambiguously decreases because the team must share part of the revenue that that talent helps create. 18 Since this automatically makes players less valuable to the large-market team, it should level salary offers to a range in which small-market teams can compete. More importantly, the money transferred to the small-market teams ensures that they can compete in the free agent market while remaining financially viable. Many studies have modeled the effects of traditional revenue sharing schemes on competitive balance to see if this is actually the case; however, the results are mixed. In his seminal work on the labor markets of professional sports leagues, Simon Rottenberg (1956) argued that revenue sharing would not affect balance in a profit-maximizing league. El Hodiri and Quirk (1971) proved this assertion by using a model in which each team's MRP was affected equally by sharing; however, Marburger (1997) came to an alternate conclusion, saying, "revenue sharing that does not have a uniform impact on marginal revenue products will affect league balance." That is, if revenue sharing has a larger negative effect on large-market MRPs than it does on small-market MRPs, balance will improve a priori. This is displayed in Figure 1 . 19 We assume that this non-uniform effect on MRPs is what the NHL was trying to accomplish when it instituted a system that takes exclusively from the large-market teams and gives exclusively to the low-revenue clubs. Our analysis will begin with an examination of the effects of revenue sharing on the MRPs of the different teams.
Before proceeding, it is important to note that centrally generated league revenues for the NHL have never eclipsed $300 million, the point at which those revenues begin going into the shared revenue pool. While central league revenues steadily approached the $300 million benchmark in the last few seasons prior to the lockout; they will not reach this level in 2005-06 and it is improbable that they will climb significantly above $300 million in the immediate future. 20 Accordingly, our analysis assumes the shared revenue pool to be funded entirely by the last three phases of funding. This is important because the added emphasis on the playoffs funding phase and supplemental funding phase has strong implications for team spending patterns.
Payroll Spending Incentives
In 2002, Major League Baseball faced a competitive balance problem similar to that of the NHL.
Baseball, too, chose revenue sharing as a partial solution to the problem. Unfortunately for the league, the system of sharing was constructed in such a way that for every dollar of additional revenue that a it optimal to lower payroll and perform worse than they had before. Performing worse invariably led to lower revenues; however, with lower revenues owners could expect a larger revenue sharing transfer from the league. Thus, instead of ameliorating competitive balance as it originally set out to do, MLB's revenue sharing plan actually made the problem worse, as the teams at the bottom of the standings performed even worse than they had before (Zimbalist 2003, 103) .
Despite the NHL's best efforts to avoid baseball's fate and to construct a revenue sharing system that incentivizes performance and encourages teams to spend revenue transfers on payroll, the marginal tax rates created by hockey's revenue sharing system give teams receiving a transfer a strong incentive to refrain from spending additional money on playing talent. Consider the following example:
The Carolina Hurricanes project to gross $45 million in regular season revenues. Per the salary cap, which reserves 54 percent of all revenues for the players, the 'Canes must spend a minimum of $24.3 million on player salaries. Assuming a payroll midpoint of $28 million for the league, Carolina can expect to receive a transfer in the amount of $3.7 million, the difference between its available team compensation and the midpoint (CBA, Article 49.4). Now, assume that the Hurricanes have the opportunity to hire free agent winger Erik Cole, a player whose contribution they estimate will create an additional $2 million in revenues. 21 If the Hurricanes hire Cole, their revenues will rise to $47 million, which will simultaneously increase their available team compensation-54 percent of revenues-to $25.4 million. Since the Hurricanes now have a higher ability-to-pay in the eyes of the league, their revenue transfer will decrease to $2.6 million ($28 million -$25.4 million = $2.6 million). In essence, for every dollar of additional revenue that Cole creates, 54 cents is deducted from the Hurricanes' revenue transfer. Thus, the net revenue effect of hiring Cole, i.e. his marginal revenue product, is no longer $2 million. Rather, due to the $1.1 million loss in transfer money that accompanies his signing; his net value is reduced to only $900,000, not including the cost of paying his salary. When the monetary value of Cole's contribution decreases, the team's willingness to pay him decreases as well; therefore, instead of offering Cole a salary up to his expected incremental contribution of $2 million, the Hurricanes' front office will only hire him if he agrees to play for less than $900,000. If they pay him any more, hiring his services will actually cost them money, meaning that they will be financially better off by holding on to their cash and not hiring him. 22 Mathematically speaking, if the decrease in revenue sharing transfer plus the additional payroll cost exceeds the increase in total revenue that comes as a result of hiring talent, then not spending would be the profit- Cole, they are eligible for two revenue transfers of $3.7 million, the first coming from the shared revenue pool, and the second coming from the excess escrow funds. Since their escrow disbursement is also tied to team revenues, if they decide to hire Cole, they are taxed 54 percent not only on their original revenue transfer, but also on their allotted escrow outlay. Thus, the cumulative tax rate on teams receiving a revenue transfer has the potential to be as high as 108 percent.
While the preceding example successfully demonstrates the negative effect of revenue sharing on the marginal revenue products of the low-revenue teams, in order to examine the system's overall effect on competitive balance we must also consider the effect that sharing has on the marginal revenue products of the high-revenue teams that are contributing to the shared revenue pool. As we stated before, if the MRPs of high-revenue teams are more negatively affected than those of the low-revenue teams, we can expect league balance to improve. This is not the case. In fact, a cursory analysis (the actual tax rates are difficult to calculate) suggests that the opposite is true. The reason for this is the fact that the sources of funding for the shared revenue pool are so diverse. The league contributes everything during the first phase of funding. Since any overages in the top teams' escrow accounts are disbursed to only those teams with payrolls below the midpoint, no team in the top ten in revenue will receive anything back from their escrow account, meaning that they are not affected on the margin by the second phase of funding either. Only during the supplemental phase are the top teams forced to pay more for every additional revenue dollar that they earn; however, since the supplemental phase only accounts for one-third of the pool of shared revenues, the marginal tax rates are not high enough to pose a significant deterrent to payroll spending at the top of the league. Indeed, this is why it is not surprising that seven of the top ten revenue-grossing teams in 2003-04 began the new season with payrolls at or within $2 million of the cap. 23 Only in the playoffs funding phase does a deterrent to spending arise. Since the mid-nineties, a trend has developed for clubs performing well in the middle of the season to acquire proven players at the trade deadline in hopes of securing the talent necessary to make a lengthy postseason run. 24 Due to the marginal tax rates levied on playoff revenues, each playoff team now keeps a smaller proportion of every dollar that that talent helps create; as a result, the marginal revenue product of a player acquired simply to help a team make and advance in the playoffs falls significantly. In fact, under the new system, profit-maximizing teams in the top revenue echelon will only acquire players at midseason who have the ability to create two dollars of playoff revenue per each payroll dollar remaining on their contract. 25 Consequently, the NHL's style of revenue sharing gives strong incentives for owners of playoff-bound teams to refrain from absorbing contracts via midseason trades aimed at
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strengthening Stanley Cup chances. Moreover, the prospect of making the playoffs, in general, becomes less attractive in view of how highly revenues are taxed.
Competitive Balance
So what does all of this mean for competitive balance? First, whether or not the NHL had a competi- Table 4 ), confirms that a healthy degree of parity existed in the league, 26 which is why we are skeptical of claims like that of Tampa Bay Lightning President, Don Campbell, who said, "Getting rich is not the goal [of the CBA].
Every one of these owners really wants a chance to win." 27 More often than not, differing opinions about competitive balance are a matter of perspective. If we adopt the definition of competitive balance espoused by the writers of baseball's Blue Ribbon Panel Report, which essentially says that balance is the fans' perceived probability that their team will reach the playoffs at the beginning of the season, then the new CBA has positively affected balance without a doubt. This could be observed just by reading the NHL preseason reports in a mix of popular sports publications, which varied so widely in their predictions that any fan could find their respective home team in the playoff hunt in at least one magazine. Despite this change in perceived balance, the NHL's new revenue sharing system will do little to improve competitive balance statistically, assuming profit-maximization by team owners. Not only is the statistical link between payroll and performance very weak, but sharing also has an enormous negative impact on the marginal revenue product of talent for low-revenue teams-devaluing players by at least 54 percent and possibly more.
Although the effect of sharing on the MRPs of high-revenue teams are more difficult to predict and incalculable until the league's year-end financial computations are complete, we expect that it will be substantially less than the effect imposed on low-revenue teams, due to the fact that the diversity of funding sources taxes high-revenue teams less on the margin. The combination of these two effects could lead to a two-tiered payroll distribution, in which the high-revenue teams spend at or near the cap level, while the lower-revenues teams spend near the payroll minimum. In a model like the one depicted in Figure 1 , we would expect this arrangement to exacerbate balance, not make it better.
Profits
Because the uncertainty of outcome plays a large role in fans' consumption decisions, it is impossible to discuss revenue sharing and competitive balance without mentioning their implications for profits.
As Figure 1 illustrates, the unit cost of talent unambiguously decreases from c 0 to c 1 in the presence of any form of sharing. With a total decrease in costs equal to the shaded area (c 0 -c 1 )*t, NHL team profits must necessarily increase, assuming current revenues to be at least equal to pre-sharing revenues. This, in combination with the payroll cap, which forces teams to spend less than $39 million on players this year, and the 24 percent rollback in player salaries, should have more teams seeing black this year on the balance sheet. Unfortunately, the teams that will see the largest gains in profits are the big spending teams that were previously spending far over the new cap level, as they will save millions simply because they are being forced to cut payroll. Meanwhile, the lower-revenue teams that were already spending under $39 million will experience a less drastic improvement in profits. 28 This increase in profits has an interesting effect on balance. If the league simply allows the poorest performing teams to fold financially instead of devising a system to help them remain viable, balance would increase simply because the worst teams would no longer be in the league. With fewer weak teams on the schedule, the remaining teams would win fewer games, thereby balancing the win percentages within the league. If the folding teams have a below average elasticity of demand with respect to team quality, this will not only improve competitive balance statistically, but also fans of all teams could begin the season with the belief that their team will make the postseason (Noll 2003, 10).
The obvious drawback of this strategy would be that fans in the cities whose team went bankrupt would no longer have the opportunity to watch or cheer for a hometown team.
Finally, we should note that a move toward perfect balance, while beneficial to the profits of certain individual teams, is not always optimal for league-wide profits. This is because large cities such as New York and Boston have a greater number of comparable substitutes for hockey games than, say, Nashville or Raleigh-Durham (Carolina). Since this is true, the elasticity of fan demand with respect to winning is be greater in these larger cities than it is in the smaller ones (Porter 1992, 71). In other words, large market teams is draw more additional fans when they perform well and lose more fans when they perform poorly, which suggests that it is actually in the league's best interest to allow teams like Toronto, Boston, Philadelphia, and the Rangers to "dominate" to some degree. If, indeed, the payroll cap and revenue sharing enhances balance to such a degree that these teams become "one of the
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bunch" (Quirk and Fort 1995, 1281), some of their fans might begin to lose interest, which will cause league-wide revenues and thus league-wide profits to decline.
Conclusion
Despite the optimism of team owners regarding the NHL's new revenue sharing agreement, the new financial arrangements might not produce the predicted effects that league and player representatives intended, particularly concerning competitive balance. The system imposes no significant deterrent to spending by the top revenue-grossing teams, nor does it provide adequate incentives for teams receiving a transfer to spend that money on more or better playing talent. In combination, these two effects should actually exacerbate balance in a profit-maximizing league; therefore, if parity does increase, it will likely be due to payroll compression at the top of the league due to the salary cap, not additional spending by teams at the bottom due to revenue sharing. It should be kept in mind, however, that all of these conclusions are based entirely on a theoretical framework. The existence of a good model does not change the fact that it is impossible to predict the behavior of team owners in the real world. While some owners are profit-maximizers as we assume in our analysis, others surely prefer to maximize wins, while others base their behavior on finding the most preferable combination of the two (utility-maximizers). These differences in owner preferences may cause the NHL's actual experience with revenue sharing and the new economic system to be different then what we espouse here. Still, our predictions offer a good starting point for future analysis. 24. Zimbalist (2003) proved the existence of this trend by comparing the correlation between winning and payroll, both at opening day and at the trade deadline. He found that there was a stronger correlation between winning and trade deadline payroll, suggesting that causation between the two variables actually runs in the counterintuitive direction. That is, having a winning team leads to a higher payroll.
25. This is true because the top ten revenue teams who make the playoffs must donate 50% of their playoff revenues to the shared revenue pool. For teams in the middle and bottom thirds in revenues, who contribute 40% and 30% of their playoff revenues, respectively, a player would have to create $1.67 and $1.43 in revenue per each payroll dollar for the team to break even in the transaction.
26. The standard deviation of win percentage is defined as ratio of wins to total games played, with a smaller dispersion indicating a greater degree of parity among teams. In a perfectly balanced league, one in which each team has a 0.5 probability of winning each game, the dispersion of wins can be calculated by 0.500/√G, where G is the number of games played by each team in a season (Humphreys 2002 
